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Evaluation of elite cowpea lines for dual purpose 
(leaf/fodder plus grain)* 

L.S. Akundabwenhl, C. P. Paul, and B.B. Singh2 

Pant breeders, IITA, Ibadan, Nigeria 

Introduction 
Cowpea (Vigna unguiculata (L.) Walp.) is 
an important grain legume of the lowland 
humid tropics and the semi-arid areas 
(Rachie and Roberts 1974). In Africa, it is 
widely distributed in cultivated and wild 
forms (Ng and Marechal 1984). In the 
West African savannas and the Sahel, 
cowpea is grown because it yields both 
grain for human consumption and haulms 
for animals (Foster and Mundy 1961). In 
eastern Africa, the tender leaves are per-
odically plucked and cooked as aside dish 
to the staple maize meal (Imbamba 1973). 
Thus, not only the grain but cowpea veg-
etative parts also make an important nutri-
lional contribution (Lush 1978). 

Cowpea morphology exhibits large 
variation, including both determinate and 
ine-terminate types (Fery 1984). These 
range fromclimb;ng and spreading todwarf 
and/or erect for-ms. Signiflcant progres 
has been made in breeding detei,;'nate 
erect varieties with high grain yield and 
early maturity (Rachie 1984). Such types 
do not produce many leaves over an ex-

Cowpea, which fits well Into the cropping systems of several parts of Africa, Is also 
a nutritionally important crop. Its grains, eaten by humans, have considerable 
protein; its tender leaves are cooked asa vegetable with cereal diets;and Its haulms 
are used as livestockfeed. Past research has focused on assessingand improving 
cowpea for these multiple traits. This article, based on genetic analysis, points to 
the need for a more specific strategy of dual targete, suchas leaf plus grain or grain 
plus fodder, to suit regional consumption needs. 

tended period. A concern has been raised 
that with such a thrust, fhe tendency may 
be toward the creation of cowpea types 
unsuitable for dual-purpose utilization, 
because cowpea types developed solely 
for grain may not provide the needed high 
fodder or vegetabl leafyields and ground 
cover, 

A systematic effort was initiated at the 
Intemational Institute of Tropical Agri-
culture (IITA) to identify potential dual-
purpose ;arieries, and parents for use in a 
hybridization program devoted to the de-
velopment of dual-purpose germplasm. 

Materials and Methods 
Experiments were conducted at Ill".. 
lbadan, Nigeria, in i985and 1986. lbadan 
islocatedat7O30'Nand3O54'L. Thesite 
lies in the tropical rainforest zone and it is 
characterized by bimodal rainfall, with a 
monthly mean ofabout 160nmm in the first 
growIngseason(April-June),and 150mm 
in the seLc'd (Se,'ember-Jctober). The 
experiment3 were conducted on atropical 

* 	 Slightlyadaptedfromanarticleoriginallypublishedin TropicalAgricuhture(Trinidad)67(2): 
133-136 (1990). Reproduced by permission ofthe rablisher, Butterworth Heinemann Ltd.0 

I. 	 Present address: Dept. of Crop Science, University AfNairobi, Box 30197, Nairobi, Kenya. 
2. 	 Present address: IITA Kan, station, Sabo Bakin Zuwo Road, PMB 3112, Kano. Nigeria. 

Alfisol: 32 advanced breeding lines, pedi
gree selected over seven generations, were 
evaluated during the first season of 1985; 
24 lines from these were selected and 
evaluated in the second season in the same 
year. The most promising 16 lines were 
again selected from the 24and evaluated in 
the first season of 1986 (weather data foi 
these seasons are given in Table I). 

The study was planted in a split-plot 
design, replicated three times A plot con
sisted of four rows, each with 20 hills hand
planted 20 cm apart within the row and 60 
cm between rows. Three seeds per hill 
weie later thinned to tv.o 15 days after 
planting. Three sprays ofdeltamethrin (as 
Decis®) were applied at 25 cc a.i. ha-i, the 
firstjustbeforefloweringandsubsequently 
ai 10-dayintervals,forfullprotection. Plots 
were hanl-weeded to control weeds. 
Leaves were picked following the practice 
normally adopted by farmers in East Af
rica. The third and fourth leaves from the 
apical bud from all the plaznts in the two 
middle rows were picked. With branches, 
however, the entire apical buds, including 
the third and fourth leaves, were picked. 
Leaves were picked at weekly intervals 
starting at 28 days after planting (DAP). 
Leaf picking comprised the main plots, 
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Table 1. Weather data for the 1985 and 1986 growing seasons at IITA, Ibadan. quent seasons. Leaf-picking (before flow-

Rainfall 
Season/Month Year (mm) 

First !eason 

Apr 	 1985 142.1 
1986 70.8 

May 1985 163.0 
1986 135.8 

Jun 1985 230.0 
1986 136.0 


Second season (1985only) 


Sep 	 302.6 
Oct 	 162.4 
Nov 	 37.1 

with varieties as subplots. Yield compo-
nents, including number of pods plant- 1 , 
seeds pod-1, and 100-seed weight were re-
corded on five plants randomly taken from 
each plot. At the last seed harvest, all 
plants inthe central two rows were cut at 
soil level and 	both fresh and dry forage 
yields determined. Data were analyzed 
using standard ANOVA techniques (Steel
and Torrie 1980. 

Results 

Fresh leaf yield 
Significant differences (P = 0.05) in fresh 
leaf yields were detected amorg the 16 
entries. Total fresh leaf (TFL)yield:.ranged 
from 1.7-6.0t ha- t . An lITA medium-to-
late maturity entry, VITA-3, developed in 
the 1970s ('old line') was the highest yield
ing. Two others, next in yield-an old line 
Tvx 1948-01 F and a new (1983 selected) 
aphid-resistant entry-gave the next high-
estyields, but they fluctuated seasonally in 
the order of 50% between their highest and 
lowest TFL weights (Table 2). The re-
maining entries, mostly photoperiod-in-
sensitive and early-to-medium in maturity 
(i.e., < 35 days to flower) gave low TFL 
and only 2-3 pickings before flowering. 

Days to flower were positively corre-
lated with days to maturity (r = 0.66, P = 
0.05), which in turn correlated with TFL (r 
= 0.42). However, TFL yields were sig-
nificantly (P = 0.05) but negatively corre-
lated with total pods (r = - 0.29), total 
grain (r = - 0.38) and I(X-seed weight 
(r =-0.48). Generally, lower TFL yields 
were associated with entries flowering 
within 40days. Yields were high with late-
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ering) had no significant effect on the num-
Relative Temperature ('C) her of days taken to flower. 
humidity 

(% Min. Max. Mean (rain and fodder yield 
Leaf-picking (before flowering) had no 
significant effect on grain ard fodderyield. 
Total grain yield was significantly but

73.0 23.6 32.2 27.5 	 negatively correlated with the maturity of 
74.8 20.9 31.9 26.4 entries, whether or not their leaves had 

been picked. 	 Grain yield was, however,79.0 23.0 30.6 26.9 	 significantlyand positively correlated with 
78.3 20.9 31.9 26.4 	 total pod wcight (r = 0.81, P = 0.05). 
80.0 22.6 29.1 29 	 Entries differed significantly in number of 
79.0 	 28.6 30.2 29.4 pods plant-t. seeds pod-', and 100-seed 

weight. 

A median value was used to divide 

81.0 21.4 27.8 24.7 	 entries into four groups: (a) high grain + 
77.0 22.1 29.9 26.)) 	 high leaf/fodder, (b)high grain + low leaf/ 
73.0 	 23.2 31.2 27.3 fodder, (c) low grain + high leaf/fodder,and (d) low grain + low leaf/fodder (Figs. 

I and 2).
flowering genotypes, but they fluctuated 
widely with season (Table 3). Discussion 

Generally, TFL yieldwashighe:,t in the Late flowering and/orindetenrinate growth 
1985 first season, and less in 1986. Also in appeared to be traits characteristic of the 
1985.most lines were delayed in flowering three best leaf-producing genotypes. Al
by about 5 days compared with the subse- though flowering and indeterminacy are 

Table 2. Total cowpea leaf yield (tha-1)ofthe bestylelding linesof the 16selections. 

Total fresh leaf yield
 
1985 1985 1986
 

Enruy Ist season 2nd season Istseason
 

VITA-3 	 9.3 4.9 3.9 
IT83S-755-1 8.2 2.3 4.7
 
Tvx 1948-11 7.7 4.2 
 2.9 

SE± .73 .37 .22 
LSD (P =0.05) 1.2 .63 .36 
CV(%) 26.6 25.1 16.5 

Table 3. Comparisons In selected linea for initiation of flowering In relation to total 
yields (t ha-1 ) of leaf (TFL), grain, and fodder on leaf-picked plants. 

season 
Dry wt Dy wt Dry wt 

Lines TFL Grain fodder TFL Grain fodder TFL Grain fodder 
I

1985. Ist 1985,2ndseason 1986, Istseason 

Early (30-35 DFF ) 
IT81D-789 2.9 1.8 1.3 - - - 2.1) 1.1 1.0 
iT82E-18 4.4 1.5 1.2 3.7 0.5 1.6 2.9 1.3 1.3 

Medium (35-40 DFF) 

IT83S-672-10 4.1 1.1 1.7 2.6 0.5 5.3 2.1 1.4 1.7
 
IT83S-841 4.2 1.0 2.0 3.0 0.5 2.6 2.0 1.2 1.3
 

Late (>41 DFF) 
Tvx 1948-OfF 7.7 1.5 2.0 4.2 1.1 4.3 3.1) 1.1 1.5 
VITA-3 9.3 0.05 1.4 4.9 0.6 7.2 4.0 (1.6 2.3 
IT83S-755-1 8.2 0.07 1.4 2.3 0.5 4.5 4.7 0.7 2.3 

I. Days to first flower. 
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Figure 1. Grain versus leaf yields of 16 dual-purpose Figure 2. Grain versus fresh fodder yields of 16 dual
cowpea varieties. purpose cowpea varieties. 

inroderately to highly herita!ble, they are both high grain and high leaf/fodder. When above the leaves because of their poor 
i.irdcr,,separth',teneticcontrol (Fery 19(4). planning a breeding progranm, it might be skeletal (woody) tissue. Consequently. 
-T'heapparent inoisture elfect in the delay easy to assume that good leaf-producing most pods, when produced underneath tie 
offlo, ering durig the first 1ason genotypes v,ould also produce ain accept-of"1985 canopy, might have succurbed to disease 
it,pe;rs to hiave been environmental in able amount of fodder. This rrtay not danage. Clioant'lpora (ucurhitlrumi(Singh 
altuorC,and 110t nCcessarily l0mt pholope- necessarily be so, but the relationship be- aid Allen 1979) adversely affected the 

riodic sensitivity. !n VIlA-3, Tvx 1948- tween the two attributes is definitely not pods of IT83S-755-1 and VITA-3 during 
I1F, and IT83S-755-1, which have inde- negative. There is a likelihood also that in the first season in 1985 when seed yields 
erilinate growth habil, TFL yields ap- superiorleaf.yieldinggenotypes, highgrain were observed to be low. 

peared highly responsive to prolonged pre- yield might be negatively correlated with Hligh grain plus high leaf/fodder yield 
cipitation in lhe 1985 first season. In that high leaf yield. Since late-maturing types potential is a complex trait, and progress 
year, these varieties formed dense stands are likely to be good leafyielders, toexpect can be expected only if tile heritable cot
and renrained losh until late flowering any positive association with grain yield ponents of the multitrait are well oi.ler
(during the long rains) of the first but not means that agiven genotype must be able stood. This requires aquantitative studyof 
the :;econd season. It is known that many sufficiently to partition its photosynthate the magnitude of the genotype x environ
crops mature faster when water is reduced to both the sink (the grain) and the source orent interaction and how it could be 
toward tieendofagrowingseason(Major (i.e., the vegetative component) in equal minimized in genotype assessment and 
1980). Therefore, the most obvious sus- measure. selection for dual-purpose types. Follow
tained vegetative growth under the abun- Such a genotype is possible, particu- ingthis, anattemptcouldbemadetotrans
dant moisture supply in 1985 was a re- larlyifthetwotraitsareundermanipulable fer factors responsible for high yield ex
sponse to environment, possibly attribut- genetic control(s) or the traits are not ad- pression from the high grain but low leaf/ 
able tosome largegenotype x environment versely correlated. Some traditional dual- fodder genot)pes (e.g., IT83S-875) into 
interaction. In improvement efforts, the purpose cowpeas are known to yield ad- the high leaf/fodder but low grain produc
latter could limit progress in selection for equate grain as well as leaf(Akundabweni, ers (e.g., IT83S-95 I) by crossing (see Figs. 
dual-purpose traits, unpublished data), when fully protected I and 2). Finally, a suitable dual-purpose 

Upper yield limits could be set arbi- from insect pests. It could be assumed, and multitrait !election index might be 
trarily at >5 t ha-t for fresh leaf and > 12 t therefore, that high grain yields and abun- necessary for effective culling of poor 
ha-t for fodder. Only one or two entries dant foliage are not incompatible merits in combinations and segregations in early 
attained these limits (Figs. I and 2). How- a single genotype. In some past yieldtrials generation crosses. 
ever, a multitrait such as high grain plus involving VITA-3, Tvx 1948-01F, and The iesults of this study have revealed 
fodder yield is likely to be difficult to IT83S-755-I,forinstancc,grainyieldshave potentialgrain, leaf, andfodderyieldsand 
incorporate into a single genotype of a appeared promising. their interaction in arange ofcowpea vaft
short-to-medium growing season. From Thenegativecorrelationsbetweengrain eties. This information can be used in 
Figures I and 2 it can be observed that Tvx yield and leaf production observed in this guiding an ongoing br-eding program to 
1948-01F was in the high grain plus high study could have been due partly to the developdual-purpos-varieties. Inviewof 
leaf ranking category, but not strictly the decumbent habit of some ofthe indetermi- the fact that dual pupose varieties in East 
highest fodder producer as well. Ithad, on nate top leaf-yielding entries. They might Africa are primarily for 'leaf and grain' 
the other hand, the best combination of have been unable to carry all their pods whereas dual-purpose varieties in West 
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Africa are primarily for 'grain and fodder', 
the current breeding strategy is to develop 
two sets of dual-purpose varieties to t;'iit 

these regional preferences. This willalso 
eliminate tileneed for simultaneous selec-
tionfor leaf + grain + fodder yield, which 
is less efficient than selection for leaf + 
grain or grain + fodder. 
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Distribution and species composition of lepidopterous 
maize borers in southern Nigeria* 

N.A. Bosque-Perez and J. H.Mareck 
Entomologist and plant breeder, IITA, Ibadan, Nigeria 

Maize Is an Important source of food and feed In many parts of Africa. It Is the 
primary staple and a major source of calories for half the population of sub-Saharan 
Africa. Past research-such as the study reported here-has shown lepidopterous 
stem borers to be Important Insect pests on the crop, causing major yield losses, 
especially on late-planted or 'second-season' maize. Based on the data gathered, 
a control strategy is being developed that will integrate host plant resistance with 
biological control agents and improved agronomic practices. 

Introduction 
Stem borers are among the economically 
most important pests of maize in Africa. 
Four borers cause significant yield loss: 

the maize stalk borer. Busseola f.isca 
Fuller (Lepidoptera: Nocluidae); the pink 
stalk bor'r, Sesania calawistis liannpson 
(Lepidoplera: Noctuidae); the African sugar 
cane borer. saccharina WalkerElhhdot 
(L,.pidoptera: Pyralidae); and the spotted 
stalk borer, Chilo partellus Swinhoe 
(Lepidoptera: Pyralidae) (Bowden 1954: 
Harris 1962; Appert 1970; Breni~re 1971; 

197 1).Estimated yield losses caused by 
maize borers in Nigeria range from 10 to 
I(X)'/ (Usua 1968a). 

A large proportion of maize inWest 
Africa is grown in the forest zone. The 
rainy season in this lasts 6 -9 monthszone 
(March it)November); in some regiols the 
rains are bilnodal, interrupted by a short. 
unreliable 'August break'. The August 
break divides the rainy season into 'first' 
and 'second' seasons. Maize planted at the 
beginning of the rains is called first season 

Girl ing 1978). Feeding by borer larvae ionmaize, and maize planted after the August 
maize plants usually results in crop losses, 
as a consequence of death of the growing 
point (deadhearts), early leaf senescence, 
reduced translocation, lodging, and direct 
damage to the ears (Appert 1970); Brenitre 

break is referred tolas second season maize. 
Maize stem borers are farmoreabundant it, 
the second than in the first season, ,nd the 
second crop is sometimes acomplete loss 
(Adeyemi eli.1966; Girling 1980). Con-

originally published in Bulletin* Slightly adapted frot an article ofOntmol,'i1a0 R!'seorch 
80: 363-368 (1990). Reproduced by pertission of C-A-B International. 
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sequently, many f(tmiers in the himodal 
rainfall
zone of West Africa do not plant 
second season maize (Tans and Bowden 

I953; IITA 1976). 
The objectives of this study were to 

monitor natural infestations of maize bor
ers during the second planting season, and 
it)delenine the distribution and relative 
importance ofthe different borerspecies in 
several locations in southern Nigeria. This 
infomation is aprerequisite for the devel
opment of an intgraled pest management 
program for these insects. 

Materials and Methods 
Experiments were conducted during the 
second planting season at four locations in 
soutlheastern Nigeria in 1985, and attwo 
locations insouthwestern Nigeria in 1986. 
In 1985, trials were planted the first week 
of August atthe following locations: the 
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